Both high resolution (10 MHz) ultrasound and 201-thallium/99m-technetium subtraction scanning (Tl/Tc) were carried out preoperatively in 25 patients with primary hyperparathyroidism.
Introduction
Routine preoperative localization of parathyroid adenomas and/or hyperplasia continues to be the subject of some controversy.' High success rates of surgery with an experienced surgeon have cast doubt on whether any form ofimaging technique is necessary.2 These techniques have, however, over the past decade improved in sensitivity2'3 and there is some evidence now that preoperative localization may both shorten operation (and anaesthetic) time and reduce the number ofunsuccessful operations. 3 Many different imaging modalities are now available and include thallium/technetium subtraction scanning,4 high resolution (10 MHz) ultrasound,5 computed tomography (CT)6 and magnetic resonance imaging (MRI).7 In this study the efficacy of the two most widely available techniques -10 MHz ultrasound and thallium/technetium subtraction scanning -were compared prospectively.
Patients and methods
Ultrasound at 10 MHz and 201-thallium/99m-technetium subtraction scanning (Tl/Tc) was carried out in 30 consecutive patients presenting with primary hyperparathyroidism. The diagnosis was made on the basis of the presence of hypercalcaemia in association with either elevated or unsuppressed parathyroid hormone (PTH) concentrations. Serum calcium and albumin were measured by autoanalyser (Hitachi) and calcium was adjusted for the prevailing serum albumin concentration as previously described.8 Intact PTH was measured by a highly sensitive two-site immunoradiometric assay. 9 All ultrasound scans were carried out using a Diasonic DRF 400 ultrasound machine and a 10 MHz stand-off probe by one operator (JS) with the patient in a supine position with his neck hyperextended. This operator was 'blinded' to the results of the thallium/technetium scan which was generally carried out first. The Tl/Tc scan was carried out with images acquired in one minute segments for 20 Thallium/technetium subtraction scanning correctly localized the abnormal parathyroid tissue in 10 out of 24 instances. The sensitivity of this technique was 42% and specificity 97%. Ultrasound at 10 MHz correctly localized the abnormal parathyroid tissue in 9 out of 24 instances (in one patient no abnormal parathyroid tissue was found at surgery). The sensitivity of this technique was 38%, with a specificity of 89%. In nine instances both these imaging modalities were positive and were in agreement, and in eight of these instances the localization of the parathyroid adenoma was predicted correctly. However, in 11 patients (44%) both modalities were negative, though in two of these patients the thallium/technetium scan was difficult to interpret due to the presence of a multinodular thyroid. These two patients had large adenomas at surgery (2,500 mg, 600 mg).
The ability of these modalities to identify abnormal parathyroid tissue correctly tended to vary with the size of the abnormal gland (Figure 1 ). Where both techniques together failed to identify the abnormal parathyroid tissue, gland size was smaller at 170 mg (50-2,500 mg (median and range) compared with where thallium/technetium subtraction scanning alone was positive (750 mg, 150-6,820 mg; P<0.03), 10 MHz ultrasound alone was positive (960 mg, 100-6,820 mg; P < 0.03) and both techniques combined were positive (980 mg, 600-6,820 mg; P = 0.002). While thallium/technetium subtraction scanning tended to be able to localize smaller glands than 10 MHz ultrasound (and both techniques combined), this was not a statistically significant difference.
A significant positive correlation was evidence between PTH concentration and the size of the parathyroid adenoma (r2 = 78%, P<0.0001) and PTH concentration and preoperative serum calcium concentration (r2 = 63%, P<0.0001). A weaker, though again significant correlation, was evident between the preoperative serum calcium concentration and the size of the parathyroid adenoma (r2= 52%, P<0.0001).
Discussion
The role of parathyroid imaging as a routine procedure prior to parathyroidectomy remains calcium analysers, hypercalcaemia is now to be found commonly as a chance occurrence and the average degrees of hypercalcaemia at presentation is less marked than was previously the case.'9 Since, as has been demonstrated in this study, serum calcium concentration is related to gland size, it may be that the mean size ofparathyroid adenomas being treated surgically today is less than previously and therefore any imaging technique is likely to be less effective. Another possible factor to be taken into account is the fact that parathyroid hyperplasia is less easy to localize on imaging'2_ possibly because the glands tend to be smaller than parathyroid adenomas" -and if a greater proportion of patients in any given group had primary hyperparathyroidism secondary to hyperplasia rather than a solitary adenoma, then the sensitivity of the localizing technique used may be less good. This could not account for the poor sensitivities seen in this study as parathyroid hyperplasia was present in only one of 25 patients.
Where both these techniques are carried out, technetium scanning with ultrasound to be more sensitive than either technique alone and these authors recommended that both these techniques should be used together in the preoperative assessment of the patient with primary hyperparathyroidism as both these techniques appear to be complementary. However, given the fact that ultrasound involves no exposure to radioactivity, the logical sequence of investigation would be to carry out high resolution ultrasound first. If this is positive, proceed to surgery. If this is negative a thallium/technetium scan should also then be carried out prior to surgery. While this sequence of investigation would appear attractive the fact that 44% of patients in this study had negative results for both techniques would appear to limit their usefulness even when combined.
This study has only investigated the use of imaging at the time of first neck exploration and furthermore only those patients with adenomas in the neck, as opposed to the mediastinum, were studied. The effect of surgery in distorting tissue planes is such that thallium/technetium scanning is probably the investigation of choice in patients who have had a previous unsuccessful neck exploration.20 However, some evidence exists that in this situation an experienced operator may achieve similar results to Tl/Tc scanning with high resolution ultrasound.'4 Furthermore, thallium/ technetium scanning is probably also the technique of choice where a mediastinal adenoma is suspected.4 Advances are also taking place in attempting to improve the sensitivity of nuclear medicine imaging, particularly with the use of 99m-technetium sestamibi in place of 201-thallium.2' However, the place of this technique in routine imaging remains to be established.
While evidence exists that preoperative parathyroid localization may be beneficial, results from this study suggests that neither thallium/ technetium subtraction scanning nor highresolution ultrasound are sufficiently sensitive alone to be of value in the routine assessment of patients with primary hyperparathyroidism. This is particularly the case where hypercalcaemia is relatively mild. There may be a place, however, for combining these two techniques. Further studies are required to specifically address this issue.
